Motility medium and flagellum stain. Semisolid Casitone motility medium contains 2 g of Casitone, 3 g of agar, 1 liter of distilled water, and thiamine supplement. Casitone broth contains 2 g of Casitone, 1 liter of distilled water, and thiamine supplement. A 5-ml amount of Seitz-filtered thiamine hydrochloride (0.01 g/ml) was added aseptically to 1 liter of sterile, molten, semisolid Casitone motility medium and to sterile Casitone broth. A l-ml amount of Formalin (38% formaldehyde) was added to each 4 ml of Casitone broth culture. Formalinized cultures were centrifuged, washed in distilled water, and stained by the method of Leifson (19) .
OF media. Bromothymol blue OF (BTB-OF) medium contains 2 g of Casitone, 0.3 g of K2HPOs, 0.08 g of bromothymol blue, 2 g of agar, and 1 liter of distilled water. The composition of phenol red OF (PR-OF) medium is the same as that of BTB-OF medium, except that 0.03 g of phenol red replaced the bromothymol blue. These media were modified by the aseptic addition of 5 ml of Seitz-filtered thiamine hydrochloride (0.01 g/ml) to 1 liter of molten medium. Seitzfiltered 10% glucose was added aseptically to sterile BTB-OF, PR-OF, their modifications, and OF basal medium (15) (catalog no. 0688; Difco Laboratories) to a final concentration of 1%. The final pH of media containing bromothymol blue was 6.8. The final pH of media containing phenol red was 7.3. Stiff petrolatum, sterilized at 170°C for 2 h, was used to seal media in tubes.
RESULTS
The bacterial strains used in this study are described in Tables 2 and 3 . They were maintained in a freeze-dried state.
F. aquatile RH 3019 and F. meningosepticum RH 540 spread from the line of inoculation in semisolid Casitone motility medium. Diffuse spreading growth of strain RH 3019 became apparent after 3 days of incubation at 22°C. After 3 days of incubation at 35"C, the spreading growth of strain RH 540 from the line of inoc- 
The number in parentheses indicates the number of days of incubation required for the appearance of turbidity.
' Difco catalog no. 0037.
" PR-OF, basal medium with thiamine supplement.
Carbohydrate concentrations were 1%.
' The numbers in parentheses indicate the number of days required for the detection of oxidative acidity. ulation was less diffuse than that of strain RH 3019. Strain RH 540 spread more rapidly at 35°C than at 22°C. The rate and degree of spreading of both strains in semisolid Casitone motility medium was different from that of typical, motile Pseudomonas aeruginosa strains which spread rapidly from the line of stab inoculation within a few hours at 22°C. Although the Gard plate technique (10, 14, 16) usually permits the selection of motile cells from a predominantly nonmotile population, it did not promote spreading or enhance the recovery of flagellated cells in strains RH 3019 and RH 540. 
N,N-dimethyl-p-phenylenediamine monohydrochloride.
' Casitone at 1% with 0.5% DL-tryptophan. Indole was detected with Kovacs reagent.
OF, OF basal medium (Difco). Carbohydrate concentrations were 1%.
"The numbers in parentheses indicate the number of days required for the detection of oxidative acidity. F. meningosepticum RH 540 grew well in PR-OF and BTB-OF media. Although thiamine was not necessary for growth, it decreased the incubation time necessary for the indicators in these glucose-containing media to become yellow. After 1 day of incubation at 30°C, both glucose media supplemented with thiamine became yellow at the surface. PR-OF glucose medium without thiamine required 5 days of incubation, and BTB-OF glucose medium without thiamine required 3 days of incubation to become yellow.
There was a slight yellowing in the sealed PR-OF glucose and BTB-OF glucose media with and without thiamine, but it was more noticeable in media containing phenol red. Inoculated unsealed PR-OF basal medium with and without thiamine became red near the surface, whereas the medium in the sealed tube showed no change in the color of the pH indicator. Similar changes occurred in BTB-OF basal medium, except that the medium near the top of the column in the open tube became blue.
Strain RH 3019 failed to grow aerobically in brain heart infusion broth (catalog no. 0037; Difco); it grew aerobically in 0.5% Casitone broth containing glucose and thiamine but failed to grow in this medium in an anaerobic environment (GasPak; BBL Microbiology Systems).
Strain RH 540 grew aerobically in brain heart infusion broth but failed to grow in this medium in an anaerobic environment (GasPak). stain. X2,500.
DISCUSSION
The type species of the genus Flavobacterium, F. aquatile, was designated by Bergey et al. (2) . This organism has been placed at one time or another in at least five different genera (31) . Bacterium aquatilis ( (29) . However, 2 years later this strain was reported to have been isolated from water from deep wells (30) , which suggests that several strains of the same species may have been isolated. Strain F36 is reported to have been isolated in 1941 (30) , and strain Taylor is reported to have been isolated in 1952 (32). The neotype strain is designated Taylor 36 (31) . In 1954, the ATCC assigned accession number 11947 to strain Taylor F36. Weeks (29) concluded that F36 is a strain of F. aquatile. Recognizing that there was no type strain for F. aquatile, Sneath and Skerman (26) proposed strain F36 as the neotype, and according to Rule 18e of the International Code of Nomenclature of Bacteria (18) , it is the established neotype.
Bacillus aquatilis has an oscillatory motility (8) with vibratory movement (9) . Although there may be controversy concerning the degree and kind of motility, there can be no question that Frankland and Frankland described a motile organism (8, 9) . Their contemporaries, Chester (6, 7) and Bergey et al. (2), also described the species as motile. Weeks (31) described F. aquatile as nonmotile after reporting in 1955 that strain F36, is nonmotile in a hanging drop preparation (29). Mitchell et al. (23) reported that F. aquatile NCIB 8694 swarms after prolonged incubation at 15"C, and Perry (25) reported that it has gliding motility. The early historical records of the species, two independent observations of swarming and gliding, and spreading growth in semisolid Casitone motility medium permit the conclusion that the species and the neotype strain are motile.
Bacterial motility is often associated with flagella. Strain RH 3019 is flagellated ( Fig. 1 and  2 ) in Casitone broth culture. Although flagellated cells do not necessarily predicate motility, they provide significant evidence that the strain could be motile. Bergey et al. (2) transferred Bacillus aquatilis to the genus Flavo bacterium and described the species as peritrichous. The source of this information is not documented. Weeks (29) stained strain F36 by the Leifson procedure, did not observe flagella, and concluded that it was nonflagellated. Motile cells are not necessarily flagellated. Twitching motility is attributed to filamentous surface structures other than flagella ( l l ) , but pili (fimbriae) are only visible by electron microscopy (4).
It appears that King (17) intended to designate strain 14 as the type strain for F. meningosepticum, and it is recognized as the type (26, 31) . Strain RH 540 spreads in semisolid Casitone motility medium and is flagellated (Fig. 3  through 5 ). Perry (25) did not detect gliding motility in NCTC 10016. Twitching motility and fimbriae were not detected in ATCC 13253 (12) .
Although King (17) suggested that F. meningosepticum is a glucose oxidizer, she does not rule out the possibility of fermentation. Flavobacterium species are described as glucose fermenters (28, 31) . However, strains RH 3019 and RH 540 produce oxidative acidity from glucose and do not ferment this sugar.
The optimum medium for detection of oxidative acidity produced by F. meningosepticum RH 540 is BTB-OF medium or OF basal medium (Difco). In general, bromothymol blue, if it is not toxic, is preferable to phenol red as a pH indicator in OF media. This is because the color transition of bromothymol blue from alkaline to acid is blue to green (pH 6.8) to yellow (pH 6.0); in the case of phenol red the transition is from red to orange (pH 7.3) to yellow (pH 6.8). The pH's of OF media are adjusted to the transition color. In these media, the contrast between green and yellow is greater than that between orange and yellow. Bromothymol blue requires a slightly larger drop in pH to appear yellow than does phenol red. This is an advantage because under a petrolatum seal many glucose oxidizers produce a small quantity of acid, which is not due to fermentation but is attributable to the small quantity of dissolved oxygen in the medium at the time of inoculation and to oxygen which slowly penetrates through the petrolatum seal. Although strains RH 3019 and RH 540 grow and produce a small amount of acid in PR-OF medium supplemented with thiamine under a petrolatum seal, they fail to grow in a strictly anaerobic environment. The small quantity of acid produced by glucose oxidizers in OF glucose media containing phenol red may cause a noticeable color change toward yellow; however, this slight acid production causes a less noticeable color change when bromothymol blue is used.This is an advantage. Controls help signif% F. aquatile RH 3019 has different growth requirements than strain RH 540, Unlike strain RH 540, strain RH 3019 does not grow in brain heart infusion broth or on infusion agar (blood agar base; catalog no. 0045; Difco). Strain RH 3019 requires thiamine, and NaCl inhibits growth (32). Strain RH 3019 grows in 0.2% Casitone broth supplemented with thiamine. Yeast extract is not a dependable substitute for thiamine in this medium. Strain RH 3019 grows in this medium at 22 and 30°C but not at 35°C. The optimum medium for detection of oxidative acidity by F. aquatile RH 3019 is PR-OF medium containing thiamine. Bromothymol blue inhibits the growth of strain RH 3019.
Although strains RH 3019 and RH 540 fail to ferment glucose and both oxidize glucose, there are significant physiological differences. F. aquatile ATCC 11947 produces respiratory ubiquinones (5), and the guanine plus cytosine content of the deoxyribonucleic acid is 32 mol% (31). F. meningosepticum NCTC 10016 produces menaquinones with the reduced nicotinamide adenine dinucleotide fumarate reductase system (5), and the guanine plus cytosine content of the deoxyribonucleic acid is variously reported as being from 35.5 to 38.4 mol% (5, 23, 24, 27) . The Flavobacterium species of greatest concern to clinical laboratories is F. meningosepticurn. F. odoratum occurs in urine, wounds, ulcers, and sputum, but there is no hard evidence that it is a human pathogen (14).
Strains RH 3019 and RH 540 spread in motility medium, which is indirect evidence of motility. Both strains possess flagella, and the flagellar morphology of strain RH 3019 is similar to that of strain RH 540. Although both strains may be peritrichous, the wavelength and number of flagella per cell are unlike the wavelength and number usually seen on peritrichous AlcaZigenes fueculis, BordeteZla bronchicanis, and species of Enterobacteriaceae. Of the 12 Flauobacterzum species, 4 are motile and 3 are peritrichous (31). Perhaps the flagellar morphology of strains RH 3019 and RH 540 is subpolar (20). Boltjes (3) concludes that "it is often difficult to decide whether flagella are peritrichous or polar."
Since the neotype strain of the type species of FZavobacterium is a gram-negative rod which does not ferment glucose, it appears reasonable to conclude that the genus Flauobacterium should not include species which ferment glucose. It should be limited to gram-negative rods which are oxidizers and nonoxidizers of glucose and should not be classified among glucose-fermenting species in Bergey's Manual (31).
